Cyclodextrin-induced apoptosis in human keratinocytes is caspase-8 dependent and accompanied by mitochondrial cytochrome c release.
Cyclodextrins (CDs) are cyclic oligosaccharides that are able to form inclusion complexes with a variety of substances. For pharmaceutical applications, CD-based drug formulations offer important advantages compared with uncomplexed drugs. These include improved water solubility of lipophilic drug molecules, increased chemical stability, as well as enhanced bioavailability and absorption rate. Also, a number of topical formulations for dermal and transdermal drug delivery contain CDs. However, the most frequently used CDs - beta-CD and MbetaCD - are known to extract cholesterol from plasma membranes and thus to cause cellular damage and cell death. In the present study, the influence of various CDs and CD derivatives on the human keratinocyte cell line HaCaT was assessed. We found that beta-CD and MbetaCD induce apoptosis via the activator caspase-8, which subsequently activates the effector caspases-3/-7. Furthermore, beta-CD-induced apoptosis is accompanied by mitochondrial cytochrome c release. A significant shift from mitochondria into the cytosol was found. These findings may provide further rationale to the use of CDs in topical formulations for dermal and transdermal drug delivery or as raw material in order to functionalize textiles for medical applications.